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Abstract. Software processes support the work of software development and 
software process improvement (SPI) is concerned with improving the operation 
of the software process. One of the primary reasons for conducting SPI is to  
increase the success of a software development company [1], [2]. While  
evidence of the benefits of SPI exists, project/senior managers report that their 
motivation for conducting SPI would be strengthened by the provision of  
further evidence of the positive impact of SPI on business success [3]. This pa-
per proposes a new approach that utilises the Holistic Scorecard (HSC) [4] to  
systematically examine business success in software development companies. 
Furthermore, we relate the experience of applying this new approach to  
software small to medium sized enterprises (SMEs). This novel approach to  
examining success in software development companies provides a suitable 
mechanism for SPI researchers and practitioners seeking to establish evidence 
of the business benefits of SPI. 
Keywords: Software Process Improvement, Business Success, Software SMEs. 
1   Introduction 
Owing to the diverse and dynamic nature of software development settings, software 
development teams and managers conduct SPI so as to “create more effective and 
efficient performance of software development and maintenance through structuring 
and optimising of processes” [5]. While there can be many motivations for conducting 
SPI [6], one of the important considerations is the maximisation of business success 
[1], [2]. However, there are different views in relation to business success [7]. Conse-
quently, the authors have investigated the different views of business success and 
identified a reference framework, the HSC [4], which is appropriate for the examina-
tion of business success in software development companies. We believe that it is 
important for SPI studies to have a reliable, systematic and comprehensive method for 
making determinations in relation to business success and consequently, we have 
transformed the HSC framework into a survey instrument suited to the task of identi-
fying the business objectives of software development companies. The survey instru-
ment is deployed over time: initially, the instrument is utilised to determine the  
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business objectives for the forthcoming period; subsequently, the instrument is de-
ployed in order to determine the extent to which the original objectives have been 
achieved. This twin approach to determining business success improves the quality of 
the business success data by reducing the uncertainty associated with biased and false 
recollection. The initial component of the business success survey instrument has 
been deployed to the software SMEs sector, where lessons have been learned regard-
ing the suitability of the HSC framework for use in smaller software development 
settings. Along with outlining the approach to identifying the business success pa-
rameters for software companies, the results of the initial application of the approach 
to software SMEs are presented. 
The remainder of this paper is structured as follows: Section two presents details 
regarding different views of business success. Section three outlines the approach for 
establishing the extent to which a software development organisation is being suc-
cessful, while section four relates the experience of applying this approach to software 
SMEs. Section five discusses the relevance of the HSC reference framework for soft-
ware SMEs, and finally, section six presents a discussion and conclusion. 
2   Different Views of Business Success 
Many studies have demonstrated the benefits of SPI, both in large [8] and in small [9-
11] organisations. However, it has been suggested that one of the de-motivators for 
SPI among project managers and senior managers relates to a shortfall of direct  
evidence of the business benefits of SPI [3]. For senior managers, evidence of the 
positive relationship between SPI and business success would help to assuage this 
concern. In order to conduct a business success investigation we must first identify a 
suitable reference framework of the dimensions of success for software SMEs. In the 
business literature, the term success is used interchangeably with the term perform-
ance and in a general sense they both represent the achievement of something desired, 
planned or attempted [12]. However, beyond this general description, controversy 
exists in relation to what exactly is meant and understood by the term business per-
formance [13]. Businesses measure performance for a variety of different reasons 
including, the identification of improvement opportunities, determinations in relation 
to customer satisfaction, to enhance understanding of their own processes and to as-
sess the degree of success achieved [14]. This variety of reasons for measuring per-
formance has given rise to a variety of different performance measures that can be 
classified into one of two groups: financial and non-financial [7].  
2.1   Financial Measures of Performance 
Traditionally, business performance has been measured in purely financial or account-
ing terms [15]. Profitability, usually measured by return on investment (ROI), has by 
convention, been used to assess performance and is widely regarded as the ultimate 
bottom line test of success [13]. In addition to ROI, other financial measures of busi-
ness performance include return on sales, sales per employee, productivity and profit 
per unit production [16]. The financial perspective has been reported as having a 
significant impact on performance – with Reid and Smith [17] concluding that the 
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pursuit of the highest rate of return on investment is a primary consideration for own-
ers and managers. This view is long established in the business success domain with 
Ansoff asserting in 1965 that “return on investment is a commonly and widely ac-
cepted yardstick for measuring business success” [18].  
While financial return is an important indicator of business success, “profits are not 
necessarily the sole purpose of a firm” [19] and it has been observed that it is far from 
the only important measure [12], with claims that short term financial measures of 
performance that emphasise a quick return on investment can come at a cost to long 
term growth [20]. Financial measurement can be considered as tangible evidence of 
performance but other important performance measures should also be assessed so as 
to prevent the “inadequate handling of intangibles” and the “improper valuation  of 
sources of competitive advantage” [21]. The measurement of customer satisfaction 
demonstrates the importance of intangible measures and highlights the danger of 
focusing solely on financial data: a company that posts successful financial returns 
might appear to be performing well but, if all of the clients are dissatisfied, the future 
profitability prospects for the company will be at risk. As a result of the shortcomings 
of purely financial performance measurement, there has been a “shift from treating 
financial measures as the foundation for performance measurement to treating them as 
one among a broader set of measures” [22] and this has given rise to multidimen-
sional performance measurement frameworks.  
2.2   Multidimensional Performance Measurement Frameworks 
Owing to the dissatisfaction with traditional accounting-based performance measure-
ment systems, multi-dimensional performance measurement frameworks were created 
as an alternative approach to business performance measurement [23]. As well as 
accommodating established financial measures of success, these new frameworks 
incorporated non-financial, future looking performance measures. 
A number of multidimensional performance management frameworks have been 
created, each trying to unlock the vital measurements that would best provide a com-
plete view of the business performance. The performance pyramid [24] contains a 
pyramid of measures aimed at integrating performance through the hierarchy of the 
organisation. The macro process model [25] identifies links between the five stages in 
a business process (inputs, processing system, outputs, outcomes and goals), arguing 
that each stage is the driver of the performance of the next. Kanji’s Business Score-
card (KBS) defines four fundamental dimensions to be managed and measured:  
organisational value, process excellence, organisational learning and stakeholder 
delight while the performance prism [26] consists of five interrelated perspectives: 
stakeholder contribution, stakeholder satisfaction, strategies, processes and capabili-
ties.  However, it is the Balanced Scorecard (BSC) [27] approach that is the most 
popular multidimensional performance measurement framework [28] and which has 
exercised the most influence in the domain of performance management [29]. The 
BSC identifies four measurement perspectives: financial, customer, internal business 
processes, and learning and growth. While the BSC presents a packaged performance 
measurement approach that is considered to offer “good coverage of the dimensions 
of performance” [30], the novelty of the approach has been questioned, with claims 
that similar multidimensional approaches have existed since at least the 1960s [31]. 
Furthermore, some research has criticised the BSC as being difficult to implement and 
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potentially not suited to small companies [32-34] – though it has also been noted that 
SMEs can derive benefits from the BSC approach without having to implement an 
administratively demanding measurement regime and that SMEs obtain the most 
value from the BSC when it is used to as a frame of reference for addressing general 
business goals [35]. Despite these criticisms of the BSC, it is the most widely adopted 
[36-38] and most notable [39] performance measurement framework. 
While the BSC approach could be applied to any business type, the software de-
velopment business, often characterised by high levels of dynamism and uncertainty, 
requires a broader approach to performance measurement [4]. Consequently, Suresh-
chandar and Leisten [4] have adapted the BSC approach, rendering a strategic per-
formance measurement and management framework for the software development 
industry, the HSC. The HSC comprises of six perspectives: financial, customer, busi-
ness process, intellectual capital, employee and social (refer to figure 1). While the 
initial three perspectives are similar to the BSC, the latter three – intellectual capital, 
employee and social – are new considerations and they reflect some of the key items 
that may affect the performance of a software business. 
 
Fig. 1. Holistic Scorecard Overview 
The HSC is a software development focused extension of the dominant business 
performance measurement framework, the BSC, and it outlines a framework for ex-
amining performance in software development companies. As indicated by Andersen, 
Cobbold and Lawrie [35], such balanced scorecard-based approaches are beneficial 
for SMEs when implemented in a fashion that supports the definition and measure-
ment of strategic business goals. We have harnessed the HSC to support the construc-
tion of a business success survey instrument that can be used to determine the extent 
to which a software development company is achieving its objectives.  
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3   Harnessing the HSC to Examine Business Success 
While the HSC identifies a broad spectrum of the performance parameters that are 
important for software development companies, it does not provide a survey-based 
instrument for identifying and measuring these parameters. Neither does the HSC 
offer guidelines on how to reliably collect the business objectives data. Therefore, 
using the HSC (refer to figure 1) as a reference, we constructed a business success 
survey instrument. Each of the six perspectives and the sixteen Critical Success Fac-
tors (CSFs) are identifiable in the resulting survey instrument – such that it is clear 
that the survey instrument has been derived from the HSC. The survey instrument is 
deployed in two phases (refer to figure 2): firstly, it is utilised to determine the busi-
ness objectives for the forthcoming period; secondly, it is deployed in order to deter-
mine the extent to which the objectives are achieved. This two-phased approach to 
determining the extent of business success helps to ensure that the reported success in 
achieving business objectives is free from biased or false recollections – it also helps 
to formally identify the objectives in settings where no such formal description exists. 
Additionally, a series of questions are added to the survey instrument to support the 
disclosure of objectives that are beyond the scope of the HSC framework, as encour-
aged by the HSC creators [4]. The survey instrument was carefully constructed using 
the HSC as a reference and was subsequently subject to a pilot implementation with 
an SME industry partner. This piloting stage in the instrument creation ensures that 
the instrument is complete and fit for purpose. Following the pilot phase, a final ren-
dering of the survey instrument for the examination of business in software develop-
ment companies was produced.  
 
 
Fig. 2. Two phased approach to determining achievement of business objectives 
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3.1   Using the HSC Survey Instrument in Software SMEs 
The first business objectives interview is designed to elicit business objectives for the 
forthcoming year, and over a six month period, we used the instrument to investigate 
the business objectives of seventeen additional SMEs. Each interview took around 
ninety minutes and the post-interview transcription required approximately six hours 
per interview. The participating SMEs are all primarily involved in the development 
of software and are from a broad range of sectors, including mobile telecommunica-
tions, insurance, web development, data mediation, embedded systems and email 
systems. While brief notes were taken during the interviews, the primary interview 
noting was conducted after the interview using a voice recording. Each voice re-
cording was diligently examined in order to accurately record the response of the 
interviewee, taking care to note key phrases and remarks. Following the completion 
of the interview transcriptions, the data was analysed so as to identify the importance 
of the individual objectives. This analysis resulted in a post-interview spreadsheet for 
each participating SME, which assigned a weighting to each objective using the fol-
lowing Likert scale: 0 (no objective exists in this area), 1 (an objective exists, but with 
no explicit target), 2 (an objective exists, with an explicit target), 3 (a major objective 
exists, but with no explicit target), and 4 (a major objective exists, with an explicit 
target). Having completed the initial data transcription and objective grading exercise, 
a second pass was taken across all interviews to ensure the consistency of grading. 
Thereafter, we calculated the average importance of the various objectives across all 
participating organisation by summing the individual recorded priorities for the objec-
tives and dividing the total by the number of participating organisations. 
In addition to examining the average importance of the various business objectives, 
it is helpful to also examine the standard deviation within this grouping (the standard 
deviation being “the average of the distances of all the scores around the mean” [40]). 
By examining the standard deviation, it is possible to “gauge how consistently close 
together the scores are, and correspondingly, how accurately they are summarized by 
the mean” [41]. Lower standard deviation figures demonstrate greater uniformity in a 
data set and examination of the standard deviation for the business objectives data set 
reveals that in general, the deviation from the mean is generally relatively low – 41 of 
the 49 objective areas have a standard deviation of less than 1.  
4   Business Objectives for Software SMEs  
Following the data analysis and business objective prioritisation, we conducted an 
evaluation of the data. The data evaluation, which took approximately two months to 
complete, supported the development of an understanding of the data and facilitated 
the identification of key findings. The evaluation utilised the spreadsheets, averages 
and standard deviations output from the earlier data analysis, and revealed that the 
participating SMEs consistently have high priority objectives in six key areas: reve-
nue, profit, extension of product offerings, new client acquisitions, repeat business 
from existing clients, and business process management. Growth in revenue is the 
single most important objective for SMEs, followed closely by profit considerations. 
Objectives in relation to profitability appeared to be somewhat eclipsed by a more 
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basic need for survival – highlighting the difficult operating realities faced by some 
software SMEs. After revenue and profit targets, the next highest priority objectives 
are reported to be the extension of product offerings and the acquisition of new clients. 
Many of the participating SMEs could not identify the exact product extensions, stating 
only that they had strong intentions in this area and that product extension initiatives 
would be client-led.  In relation to new client acquisition objectives, the majority of the 
participating SMEs had clearly identifiable targets. Gaining repeat business from exist-
ing clients and business process management are the final two areas that are generally 
reported as having high priority objectives. The majority of participating SMEs report 
strong targets in relation to gaining repeat business from existing clients, while busi-
ness process management objectives tend to be more diverse in nature – some SMEs 
intend to improve the sales process while other SMEs have an objective to change the 
deployment licensing model for their software products.  
The evaluation of the business objectives data also reveals that there are a number 
of areas where software SMEs have low priority objectives. Most notable among 
these objectives are: contributing to society, and redressing grievances which essen-
tially don’t feature for the any of the participating organisations. The absence of ob-
jectives in these areas appears to be related to survivability concerns which exert a 
significant pressure on the business as a whole. There was also a strong message from 
the participating SMEs that they do not intend to invest in training programmes and 
that they essentially have no objectives with respect to seeking or retaining a recog-
nised quality standard. SMEs can therefore be characterised as organisations where 
best practice models are only implemented where their absence is considered to be a 
barrier to sales development, thus confirming the findings of earlier studies [42].  
Furthermore, in software SMEs, training is “on the job” and there is very little interest 
in pursuing research publications. 
In addition to identifying the high and low priority objectives for software SMEs, 
we also made a number of additional interesting observations. Very few of the par-
ticipating companies manage risks in an organised or systematic way and they have 
no plans to start formalising risk management. Risk management is one dimension of 
self-reflection and is a conduit for continuous improvement – therefore, SMEs might 
derive some of the benefits of continuous improvement by establishing a risk man-
agement discipline. We were also interested to discover that several of the participat-
ing SMEs held the view that maintaining existing levels of customer satisfaction was 
going to be difficult if the business was to expand – since the small number of exist-
ing clients were presently receiving very high levels of dedicated support. The par-
ticipating SMEs also report that other than “on the job” skills development, there is 
very little focus on career development for staff and that career growth was not con-
sidered to represent a high priority objective for the business. Furthermore, there 
appears to be “no place to hide” for underperforming employees (who are perhaps 
weeded out). These findings are somewhat at odds with the theoretical high impor-
tance of knowledge workers in software development – where continued career de-
velopment may lead to increased motivation and higher retention rates among staff 
members. A further interesting observation was made in relation to the patenting 
ambitions of the participating SMEs, where only a few of the organisations have ex-
pressed patenting targets. The general belief among the participating SMEs is that 
patents are very expensive to file and that they offer little protection for the  
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technology. For those SMEs that are engaged in patenting, the principal reported 
benefit is the protection of the valuation of the company for investors or purchasers.  
Using the business objectives data gathered in the initial deployment of the HSC-
based business success survey instrument, we prioritised each of the HSC objectives 
with respect to their relevance for SMEs. This prioritisation involved taking the busi-
ness objective averages calculated earlier and using these to develop a hierarchy of 
business objectives for software SMEs - as depicted in figure 3. An evaluation of this 
hierarchy allows us to examine the relevance of the HSC for software SMEs. 
 
Fig. 3. Hierarchy of HSC Business Objectives for Software SMEs 
5   Relevance of HSC to Software SMEs 
For the purposes of this research, the HSC has provided a comprehensive framework 
from which to assess the objectives of software SMEs. Interviewees were expressly 
asked if there were any objectives that were not covered as part of the interview, and 
consistently they reported that the interview was comprehensive – with comments 
such as “quite comprehensive”, “it’s a fairly comprehensive framework” and “good 
questions”. However, there are some indications that the scope of the HSC may in 
fact be overly-broad for the purpose of examining software SMEs. Furthermore, a 
number of additional objectives were identified. Therefore, equipped with the data 
analysis and evaluation from this research, there are a number of recommendations 
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that can be made with respect to the use of the HSC as a reference framework for 
future research in the area of business success for software SMEs. 
The initial business objectives interview required on average a ninety minute inter-
view with a senior manager from each of the participating SMEs, and later interview 
transcribing required a minimum of six hours per interview. This is a time consuming 
process for both the interviewee and the interviewer. Furthermore, the bulk of the 
HSC business objectives feature as relatively low priority items for the software 
SMEs in this study. Indeed, one of the interviewees commented that there was “a lot 
of emphasis on objectives which certainly in a small company doesn’t ring true… 
[that] we’ve got revenue and product type objectives, other than that we tend to sort 
of blow with the wind a little and react, rather than being overly pro-active in the 
sense of setting any particular targets.” Therefore, our first recommendation is as 
follows:  
 
Recommendation 1. If a future study of business objectives in 
SMEs were to use the HSC (or the HSC-based survey instrument 
produced by this research), the researchers could consider removing 
or consolidating the objectives that are in the lowest tier of the hier-
archy in figure 3. 
 
While recommendation 1 could be adopted by a future research effort in the soft-
ware SMEs sector so as to make the identification of objectives more efficient, we 
consider that it is important to retain closing questions that permit the interviewee to 
comment on any additional objectives. It is difficult for any survey instrument to be 
absolutely complete and the inclusion of such closing questions permits the elicitation 
of objectives that are beyond the scope of the survey instrument or that have possibly 
been overlooked. In our own application of the HSC-based survey instrument to 
SMEs, such closing questions allowed us to discover a number of additional objec-
tives that are not native to the HSC. Consequently, our second recommendation is that 
questions in relation to a number of additional objectives should be included in the 
survey instrument: 
 
Recommendation 2. Future research into the business objectives in 
software companies should include questions relating to objectives 
in the areas of (1) financial liquidity (sometimes termed cash flow); 
(2) off-shoring or outsourcing some aspects of the development 
work; (3) mergers and acquisitions (M&A). 
6   Discussion and Conclusion 
Software processes and SPI support software development efforts, and the success of 
these efforts affects the success of the overall business. Therefore, when making de-
terminations in relation to the efficacy of software processes and SPI activities, we 
will sometimes need to examine business success. The case for SPI would benefit 
from additional studies that demonstrate the positive influence of SPI on business 
success, especially in SMEs. In order to support research efforts that examine the 
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relationship between SPI and business success, we have identified a comprehensive 
reference framework, the HSC [4], for examining business success. In addition, we 
have outlined an approach to applying this framework to examining business success 
in software development organisations. This involves a two-phased engagement with 
companies (refer to figure 2), an approach which improves the reliability of the suc-
cess data, especially in companies where business success criteria are not well defined 
in the first instance. 
SPI is just one of many factors that can affect the success of software development 
organisations. Therefore, attempts to correlate SPI efforts with business success may 
require multi-organisational research. Nonetheless, we should have a sound and reli-
able approach for determining business objectives and for evaluating business success 
– so that we have the possibility to correlate software process initiatives with business 
success. In this paper, we have presented one such approach. Furthermore, we have 
applied this approach to seventeen software SMEs. The results of this application 
indicate that revenue, profit, client acquisitions and extension of product offerings are 
strong business success criteria for software SMEs. However, we also find that SMEs 
have weak or non-existent objectives in relation to contributing to society, redressing 
grievances, patenting, conducting research and seeking recognised quality standards. 
In addition, our research has indicated that the HSC reference framework would bene-
fit from the addition of objectives related to financial liquidity, off-
shoring/outsourcing software development, and mergers and acquisitions. In future 
work, we will revisit the participating SMEs and use the survey instrument to deter-
mine the extent of business success relative to the stated objectives. 
We believe that the approach to examining business success that has been outlined 
in this paper is of use to future researchers in the software process and SPI domains. 
Furthermore, we believe that the approach outlined may be of benefit to software 
development practitioners, whose SPI initiatives could be more successful if guided 
by the key business objectives identifiable using our survey instrument. The findings 
of the initial application of the business success survey instrument to software SMEs 
has provided an interesting insight into the objectives of software SMEs, and has 
permitted the construction of a hierarchy of objectives for software SMEs. This initial 
application has also produced a number of important lessons which have been out-
lined for the benefit of future researchers in the software process and SPI domains.  
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